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DroSse's for fh.^r^ nontoxic pharmaceutically acceptable salts thereof 

Thai H-*^ ''"^"'u' Phannaccutical compositions containing them 
including rh^ r.i;5"'TL^'^ anti-inflammatory, analgesic and antipyretic aSvity 
10 W^fl»^™!r? • ^- 'rcat»«3>t of pain and fever not svmptomatically«lated to m 

^.^arnnutory „d,cauon, arc exhibited by certain com'poSds hkvS te Je^^ 
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in which R./ is a hydrogen atom or a C, alkyl radical and R« is a hydrogen atom or 
15 R,/ and R. together represent a merhylene or C^.-^ alkylidcne radical; R« is a hydrogen 15 

or halogen atom or a hydroxy, C,.,. alkoxy, mercapto, C,_- alkylthio, C,.., alkylsulfmyl, 
C, . alkylsulfonyl, nitro, amino, cii(C,.- alkyl)amino, C,... alkanoylamino, sulfamoyl 
or sulfo radical; Rn is a hydrogen or halogen atom or a C,^i alkoxy, nitro, hydroxy, or 
amino radical; X is a hydrogen or halogen atom or a di(C|. alkyl) amino, C,_5 alkoxy, 
20 C,_. alkylthio, C, . alkyisulfinyJ, C, ., alk>'lsu]fonyl, nitro, amino, or C,.e alkvl 20 

radical; Y is a hydrogen or halogen atom or a di(C,. ;»alkyl) amino, C, alkylamino, 
or Ci alkox5' radical, R., is a carboxy or hydroxymethyl radical or a radical of 
formula — COOR, — COOM or 

f 

^ON— R« 

25 where R is C, ., alkyl, C, ... alkcnyl, C.» : cycloalkenyl, phenyl, phenyU(C, ^ alkyl), 

(C,.^ alkoxy)-(C,.., alkyl), C. , hydroxyalkyl, or di(C, . alkyl ) amino- ( C,. , alkyl) 
radical: M is a pharmaceurically acceptable non-toxic anion; R.. is a hydrogen atom 
[Price 2Spi 
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or a C alkyl, phenyl' C; alkyi;, phenyl, or C r cydoalkyl radical and R.. is a 
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rh. f.rf^"'-^^'''"^^'''' may also be presented as hard geladne capsules where 
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hydrogen atom or a C,'-. alkyl radical. 

Wien R;., R^;, X or Y is a halogen atom, it is preferably chlorine or fluorine; 
when Ri, X or Y is di(C, . . alkyl) amino, the alkvl residues "can be similar or dis- 
5 similar: when R (in RJ is phenyl- (C,«. alkyl), it is preferably benz^-l. , 

4-(ben2odiia2ol.2-yl )-2-fluorophenviacetic acid, 
4-(benzoifajazol-2-yl)phenyJacetic acid and 
15 2.[4-(bem:othia2oi-2-yl)phenyl]propionic acid 

!^i:£«^eh,:L5et-^'' ''^ f-COOH CONH.) and aU di^^'o^S 

..„rJ^^ phannaceuiically acceptable anion signifies those derived from oharma 
25 S mLinff« •"'^"''^ bases. Suitable anionHncST tiS^of 

Wr o„H • fl rheumatoid arthrius, osteoarthritis, gout, infectious arthritis, r&umatic "XS 
fever and inflammatory conditions of die ocular svstem As ;nH^<.«H ,ijir 

45 The pharmaceutical compositions containing rhe active ineredient ™v Kp in . 

i Ji^fc^^ dismtegrating agents, for estample, maize starch, or alginic K bSdinir 
^'^^^^ Selatine or acada, and lubricating alenB for ex^olf 

magnesium stearate, steanc add or talc. The tablets may be unloattd^r 4ev e 
60 Snaf tracrrnd'rh::;^;:" disintegration aid abson^don Tn tS^ TascrS- 

ivl^i.?. 2'^, P^^'de a sustained action over a longer period For 

^Xiid ' " monostcax^te or gl^'rifSlScaitl 
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ingredient is mixed with water or an oil medium, for example arachis oil, peanut oil 
liquid paraffin or olive oil. 

Aqueous suspensions contain the acdvc materials in admixture with excipicnts 
suitable for the manufacture of aqueous suspensions. Such excipients are suspending 

5 agents, for example sodium carboxymethylccUulose, mc±ylcelIulose, hydroxypropyl- 5 

methylcellulose, sodium alginate, polyvinylpyrrolidone, gum iragacanrii and gum 
acacia; dispersing or wetting agents, e.g. a naturally-occurring phosphatide, for 
example lecithin, condensation products of an alkylene oxide with fatty --acids, for 
example polyoxyerfiylene srearaie, condensation products of ethylene oxide with long 

IQ diain aliphatic alcohols, for example heptadecaethyleneoxyccthanol, condensation pro- 

ducts of ethylene oxide widi partial esters derived from fetiy acids and a hexitol such 
as polyoxyediylene sorbitol mono-oleate> or condensation products of ethylene oxide 
with partial esters derived from fatty acids and hexitol anhydrides, for example 
polyoxyeihylene sorbitan mono-oleate. The said aqueus suspensions may also 

15 contain one or more preservatives, for example ethyl or n-propyl p-hydroxy benzoate, 15 

one or more coloring agents, one or more flavoring agents, and one or morc'sweetenine 
agents, such as sucrose or saccharin. 

Oily suspensions may be formulated by suspending the active ingredient in a 
vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a 

20 mineral oil such as liquid paraffin. The oily suspensions may contain a thickening 20 

agent, for example beeswax, hard paraffin or cctyl alcohol. Sweetening agents, such 
as those set forth above, and flavoring agents may be added to provide a palatable 
oral preparation. These compositions may be preserved by the addition of an anti- 
oxidant such as ascorbic acid. 

25 Dispersible powders and granules suitable for preparation of an aqueous sus- 

pension by the addition of water provide the aaive ingredient in admixture with a 
dispersing or wetting agent, suspending agent and one or more preservratives. Suitable 
dispersing or wetting agents and suspending agents are exemplified by those already 
mentioned above. Addidonal excipients, for example sweetening, flavoring and coloring 

30 agents, may also be present. 30 

The pharmaceutical compositions of the invention may also be in the form of 
oil-m-water emulsions. The oily phase may be a vegetable oil, for example olive oil 
or arachis oil, or a mineral oil, for example liquid paraffin or mixtures of these Suit- 
able emulsifying agents may be naturally occurring gums, for example gum acacia or 

35 gum tragacanth, naturally occuring phosphatides, for example soya bean lecithin, 

esters or partial esters derived from fatty acids and hexitol anhydrides, for example 
sorbitan moao-oif^ate, and condensation products of the said partial esters with ethylene 
oxide, for e^furrtjle polyoxyediylene sorbitan mono-oleate. The emulsions may also 
contain sweetening and flavoring agents. 

40 S>Tups and elixirs may be formulated with sweetening agents, for example 

glycerol, sorbitol or sucrose. Such formulations may also contain a demulcent, a prc- 
servaove and flavoring and coloring agents. The pharmaceutical compositions may be 
in the form of a sterile injectable preparation, for example as a sterile injectable 
aqueous or oleagenous suspension. This suspension may be fonnulated according to 

45 the known art usmg diose suitable dispersing or wening agents and su.spcnding agents 

that have been mentioned above. The sterfle injectable preparation may also be a 
stenle injectable solution or suspension in a nontoxic parenterally acceptable diluent 
or solvent, for example as a solution in 1,3-butane diol. Amon- the acceptable 
vehicles and solvents are water. Ringer's solution and isotonic sodiilm chloride solu- 

50 tion. In addition, sterile fixed oils are conventionally used as a solvent or suspending 

medium. For diis purpose any bland fixed oil may be used including synthetic mono- ' 
or diglyc^ides. In addition, fatty acids such as oleic acid find use in the preparation 
of injecnbles. *^ *^ 

The compounds of die invention may also be administered in the form of 
55 suppositories for rectal administration of the drug. These compositions can be 

prepared by mixing the drug with a sm'table non-irritating excipient that is solid at 
ordinary temperatures but liquid at die rectal temperature and will dierefore melt in 
glycoir^"* ^^^^^^ materials arc cocoa butter and polyethylene 

For topical use, creams, ointments, jellies, solutions or suspensions containing 
the anu-inflammatory agents are used. 

Dosage levels of the order of 0.5 mg. to 140 mg. per kilogram of body weight per 
day are useful in the treatment of the above indicated conditions (25 mg. — 7 gm. 
per patient per day). For example, inflammation is effectively treated and antipyretic 
and analgesic activity manifested by the adnunistration of from 0.1 to 50 mg. of the 55 
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dosage produces higUy e^tL^s^ts fs^^/Vo^^ °^ ""^'^^ ^aiJv 

with an appropriSr^d S^eiTL^^n?^ ""S" ''^^"'^•^ ^S"** compounded 

bet^-een from 25 mg. to 5^ m^of acdve'Lrfdie^ ^""""^ 

it Will n*^ tinrlo«-cvn««.4 Im^. -1 . . ^ ' 




route' of ad,^'ist?atior«tnf7KS„ H 'f-' '^^ administJatioA 

particular disease undS^?n| Aerapy ' ''"'^ "mbmauon and Ae severitj- of the 

foUo^nTs^^eiSe:"""^ ''^ ^''^ pn.pa«d as shown by d.c 




where X, Y. R., R, and R .' arc as previously deHned. 
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The following is a particular description of each of the steps above: 
^rep A ~ Reartion of an appropriate «)-aminothiophenol with an appropriate benzoic 
acid in polyphosphonc acid and an inen organic solvent such as chloro- 
form, toluene or benzene, at moderate temperature for I — 3 hours or in 
pol^-phosphonc acid at elevated temperatures rabout 250*^0 -to yield the 
corresponding alkylphenylbenzothiazole. 

Treatment of the alkylphenyl benzothiazole fonned 'm Step A with 
bromosuccmimide m refiuxing carbon tetrachloride, preferably in the 
presence of a catalytic amount of dibenzoyi peroxide, to give the corres- 
ponding bromoalkylphenyl benzothiazole. 

Tr^tment of the bromoalkylphenyl benzothiazole formed in Step 3 with 
sodium cyanide in DMSO at 60—70^0. for 1—3 hours to give the 
corresponding cyanoaJkyl phenyl benzothiazole. 
Step D — Add hydrolysis of the cyanoaikylphcnyl benzothiazole formed in Step C 
by heating for about 1 hour at 85— 95°C. in concentrated hydrochloric 
acid to give the desired benzothiazole phenyl acetic acid 
Compounds of Forrnula I are most readily prepared by starring with a preformed 
phenylacetonitnle, if avaUable, as follows: J & y 



Step B — 



Sup C — 
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previo'Js^'Tt C^nv^^^^^^^ T ^"""J^'^^ ^"-^^^ ^^r 

exacdyasdes'^ribedin ;"^^^^^ P^^^^^^ Formula I proceeds 

at thJrS^^^^ particularly a med^ylene linkage, 

process. ""^^ ^ prepared accordmg u> the following 
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The nontoxic pharmaceuticaUy acceptable salts of the acid can be prepared ^T<^m 
the acid by any of the well knoM^-n methathesis procedures. For example, the acid Jan 
be reacted widi an inorganic base such as sodium hvdroxide, poiassium hydroxide 
ammonium hydroxide or barium hydroxide. 
5 The compounds of dais invention in which R, is a COOR group, i.e. esters, are 

prepared by any esteriiication procedure using an esterifving agent coniaining the ^ 
appropriate R, group. For example, the acetic acid compounds of this invention mav 
be reaaed with the appropriate C,«, alkanol (preferably medianol) in xhc presence of 
in ^ T'^' hydrochloric acid, sulfuric acid or p-toluenesulfonic add. to 

10 form the desired R, compound. The methyl ester (R, = methoxvcarbonyl) can also be ,n 

prepared by the treatment ofthe acid with diazomeihane. - ^ ^ iq 

The compounds of this invention in which R^ is a 
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i 

— CON— R. 



group, i.e. amides, may be prepared by any suitable amidadon reaction. For example 
15 the acetic acid compound (preferably the methyl or ediyl ester or acid halide) may be i q 

reacted widi ammonia, ammonium hydroxide, or an amine compound, at any suitable 
texnperaiure (room temperature to reflux). When the unsubstituted amide is desired 
Jt is preferred to prepare it dirough pardal hydrolysis of the intermediate acetonitriles 
by conventional means. 



The alcohols may be formed from the corresponding acids using well known 70 
reductive techniques. Members of diis class include: 



4-(bcnzothiazol-2-yl)-2-fiuorophenylethanol, 
2- [4-ben2oihia2ol-2-yl-phenyl ] propanol. 
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The following examples are used by way of illustration of the invendon. Example 
25 I is concerned witti a physiologically acdve cpd that is not novel. . 

EXAMPLE 1. 
2- [4-(Bemothiazol'2^yl)phenyl ] acetic acid 
Step A; Preparation of 2'[4''benzothiazoU2^yl)phenyl]acetonitrile 
. riln ^ ™f ""S^^ ?^ ^'.^1 f-aminothiaphenol, 10 gm. of polyphosphoric acid 
30 and 30 cc. of chloroform is added L5 gm. of />^cyanomediylben2oic acid. T^ie reaction 

mixture is reEuxed for 45 minutes during which time solution occurs. The mixture is 
then concentrated m vacuo and ice water added Neutralization with sodium bi- 
carbonate IS jarncd out followed by exwaction widi methylene chloride. The combined 
memylene chloride extracts are dried and concentrated to give crude product Recrvs- 
nftX^p 157^^ ^'^^ 2-l4-(benzothia2ol-2-yl)phenyI]aceio- 35 

Step B: Preparation of 2-[4-(ben2tothiazoU2-yl ) phenyl] acetic acid 

A mixture of 0-6 gm. of 2.[4-ben20thia2ol-2-yJ)phenyllacetonitrile and 25 cc. 
of concentrated hydrochloric acid is heated on die steam badi for 1 hour during which 
^'T gradually forms. Upon cooling, a precipitate forms which is 40 

collected by hltration. The precipitate is washed with water, air dried and recrvstal- 
m^^p 181— 184^: ^"''^ ^'"^^ ^' 2-f4-^"20diiazol-2-yl)phenyllaceuc acid, 

EXAMPLE 2. 

45 ^ ^ 2-[4'CBcnsothiasol-2-y!i-pheny!] propionic acid 

Step A: Preparation of 2~( 4'FAhyl phenyl )bemothiazole 

A mi);ture of 9.0 gin. of 4-ethylben2oic add, 7.5 gm. of o-aminodiiophenoJ and 

125 cc. of polyphosphoric acid is heated at 250^C. for 4 hours. At die end of this 

time the reaction mixture is cooled to about 100**C. and poured into ice-water The 
50 ""f I mixture is extracted well widi methylene chloride. The combined methvlene en 

chloride extracts are washed widi water, dried and concentrated to yield die ^rude 

prpduct. Chromatography on 500 gm. of silica gel and elution widi methvlene chloride 

gives 4.5 gm. of 2-(4-ediylphenynben20thiazole. 

Step B: Preparation of 2'\4'( l^hrovioethyhphenyl]henzothiazole 
55 A mmure of 4.4 gm. of 2-f4-eth\iphenyl)benzothiazole and 3.5 gm. of N-bromo- cc 

succmimide in 200 cc. of carbon tetrachloride is refluxed for half an hour. The reaction 
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mixture is then filtered lo remove succinimide and the filtrate concentrated to yield 
crude product. Chromatography on silica gel and elution with methylene diloride 
gives 4.4 gm. of pure 2-[4-( l-bromoethyl)phenyl Jbeazothiazole. 
Step C: Preparation of 2-{4-(benzinhiazol'-2-ylj-phenyl]propionitnle 

5 A mixture of 4.4 gm. 2-[4-(l-bromoethyl)phenyl]beiizothiazole ii; 45 cc. of 

dimethyl sulfoxide is cooled in an ice bath and 3.0 gm, of powdered sodium cyanide is 
added. After ten minutes the ice bath is removed and the reaction, mixture is allowed 
to warm to room temperature. After 4 hours ihe reaction mixture is poured into a 
mixture of benzene-erher and diluted hydrochloric add The organic layer is separated, 

10 washed well with water, dried and concentrated. Chromatography of the residue on 

500 gm. of silica s:el and elution with methylene chloride gives 2.4 gm. of 2-{4-(benzo- 
thia2ol-2-yl ) phenyl ] prop ionitrilc. 

Step D: Preparation of 2- [4- (ben£Oihia3ol-2-yl J phenyl] propionic acid 

A mixture of 2.4 gm. of 2-[4-(benzoihiazol-2-yl)phenyl]propionitrile and 75 cc. 
15 of concentrated hydrochloric acid is heated on the steam bath for one hour. The. reac- 

tion mixture is filtered into ice water and the resulting precipitate is separated by 
filtration and washed with water and then with 25 cc. of ice-cold methanol to give 
1,4 gm, of 2- [4- (ben2othia2ol-2-yn phenyl] propionic acid, m,p. 178 — ISl^'C. 

EXAMPLE 3. 

20 2- [^-C Benzoihiazol-2-yl )-2-fluoropkenyl ] acetic acid 

Step A: Preparation of 2'(3-fluorn'4-methylphenyl)bemoihiazole 

A mixture of 10 gm. 3-fluoro-4-ioIuic acid, 9.0 gm, of o-aminothiophcnol and 
125 cc. of polyphosphoric acid is heated for 4 hoars at 250° C. with niechanical 
stirring. The reaction mixture is cooled to about 100 "C. and poured into ice water, 

25 The resulting mixture is extracted well with methylene chloride- The combined 

methylene chloride extracts are washed well with water, dried and concentrated. 
Recrystallization from methanol gives 12.2 gm. of 2-(3-fluoro-4-methylphenyl)benzo- 
thiazole, m.p. 97— 99''C. 

Step B: Preparation of 2"(4-bromomcthyU3-fluorophenyl)benzothiazole 
30 A mixture of 12.2 gm. of 2-(3-fluoro-4~methylphenyl)ben2othiazDle and 10.5 

gm. of N-bromosuccinimide is refliixed for 5 hours in 400 cc. of carbontetrachloride. 

Several portions of benzoyl peroxide {ca. 50 mg.) were added during the course of 

the reaction. After reaction was complete the mixture is filtered to remove succinimide. 

The filtrate is concentrated, peuoleum ether added and 21.2 gm. of 2-{4-bromo- 
35 methyU3-fluorophenyl)benzothiazole collected by filtration. 

Step C: Preparation of 2-{4-(benzothiazol-2-yl )-2'fluorophenyl]acetoTntril£ 

A mixture of IS gm. of 2-(4-bromomcthyl-3-fluorophenyl)benzothiazole and 

30 gm. of sodium cyanide in 900 cc of methanol is refluxed for thirty naiimtes and 

then poured into acidified ice water. The precipitate is collected and air dried to give 
40 11.4 gm. of crude material. Chromatography on 600 gnL of silica gel and elution with 

methylene chloride gives 4.9 gm. of pure product and 3.0 gm. of slightly impure 

material. 

Step D: Preparation of Methyl 2-[4-(benzothiazol'2''yl)-2-fluorophenyl]acctate 

A mixture of 4.8 gm. of 2- [4-(benzothiazoi-2-yl)-2-fluorophenyl]acetonitriIe 

45 and 200 ml. of concentrated hydrochloric acid is heated for thirty minutes on the 

steam bath. During this time solution of the starting material gradually occurs followed 
by the formation of a precipitate. After one half hour the mixture is cooled in an ice 
bath and the yellow precipitate is collected by filtration. The yield is 5 gm. of crude 
material which melts over a range finally decomposing at 195 °C, Recrystallization 

50 from methanol gives light yellow crystals melting at 9S — 100*C. Analysis and NMR 

indicate the product to be methyl 2-[4-(benzotfaia2oi-2-yl)-2-fluorophenyl]acetate. 
Step E: Preparation of 2-[4''(Benzothiazol-2'yl)-2^fluorophenyl)acetic acid 

A mixture of 1.5 gm. of methyl 2-[4-(ben20thia2ol-2-yl)-2-fluorophenyl)acetate 
and 0.5 gm. of sodium hydroxide in 400 cc methanol and 50 cc of water is stirred for 

55 one half hour with slight heating to effect solution. The reaction mixture is then 

concentrated in vacuo and dissolved in 125 cc of water and filtered. The filtrate is 
acidified with acetic acid and the resulting precipitate collected by filtration and air 
dried. Recrystallization from toluene gives 0.89 gm. of 2-[4-(benzothiazol-2-yn-2- 
fluorophenyl) acetic acid, m.p. 175 — 178°C. 

^ Carrying out the procedure of Example 3, Steps A through E, but substituting 

for the a-aminothiophenol and 3-fluoro-4-toluic acid of Step A, equivalent amounts of 
the o-aminothiophenols and toluic acids identified in Table I, there are produced the 
corresponding 4-(benzothiazol-2-yl)phenylacetic acids also identified in Table I, in 
accordance with Reaction Scheme I previously described, 
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EXAMPLE 106. 
Methyl 4-(benzothiazol-2-yl)-2-fluorophenyl acetate 
To a solution of diazomethane in 75 ml. of ether is added portionwise, as a 
5 solid, 1.0 gm. of 4-(ben20thiazol-2-yl)-2-fluQrophenyl acetic acid. Nitrogein is evolved :> 
and after 1 hour the excess of diazomethane is consumed by addmg aceuc acid. 1 he 
reaction mixture is filtered and the filtrate is concentrated to a solid. Recrystalhzation 
from methanol gives mediyl 4-(bcnzothia2ol-2-yI)-2-fluorophcnyl acttatc, ra.p. 

10 Methyl esters and others may also be prepared using well known techniques, for 10 

example treating die carboxylic acid with an alcohol in the presence of an acid, or 
conversion of die carboxylic acid to an acid halide, usually the chlonde, and reaction 
of the acid halide with an alcohol. Represeniauve examples of such esters are: 
ethyl 4-(ben20thiazol-2-yl)-2-fluorophcnylacetate; 

15 allyl 4-(benzothiazol-2-yl)-2-fiuorophenylacetate; 
cyclopropyl 4- ( bcnzothia2ol-2-yl )-phenylacetate; 
phenyl 2 [ 4- (benzothia2ol-2-yl ) phenyl ) propionate ; 
hydroxyethyl 4- (benzothiazol-2-yl)-2-ftuorophenylacetate ; 
diethylaminoethyl 4- (benzothiazoU2-yl)-2-flaiorophcnyl acetate; 

20 benzyl 4- (ben20ihiazol-2-yl )-2-fluorophenylacetate. 

EXAMPLE 107. 
4-(Benzothiazol-2-yl )phBnylacetamide 
A solution of 0.1 gm. of 4<(bcnzothia2ol-2-y!).phcnylacetonitrile (froin Example 
1 Step A) in 2 ml. of concentrated hydrochloric acid is allowed to stand at room 
2^ temperature overnight. The reaction mixture is then filtered throu^ a smteied glass i:> 
filter into 50 ml, of cold water. The resulting precipitate is collected and air dried to 
give 4-(benzothiazol-2-yl)phenylacetamide. ^ . 

The amide of any of die other carboxylic acids of this invention can be similarly 
prepared from the intermediate acetonitriles. 
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For SSk?1hr2^Sic1dr'l?^^^^^^^ P^'P/^^'^ "^'"S known techniques, 
include the following: appropriate amine. Representative examplei 

X-meihyl.4- (benzothiazo!-2-yI )phenvlacetaniide ; 

x\ -phenyl-4-(benzothia2ol-2-yl )-2-fliiorophenylacetamide : 
N-phenyl-N-methyl.2-[4-(ben2othiazoI-i^^^ 

K,N-dm,ethyl-4-^bcn2othia2ol-2-yl i-phen>ycetamJde; " 
K-cyclohexyl-4-(ben2othiazol-2-yIJ-2-fluoropheny!acekinide. 

EXAMPLE 108. 
cr.„ in . , ''-BemoUnasol-2-ylatropic acid 

Step A Prepmauon at -f-ccn^hoxy-^^hydroxyllydrml-opainide 

at o'c.^?Vll^^^^:^t^^'^t^%^^^^ hydrogen cyanide are stirred 
ture stirred at 0"C. for 14 hours T^eiSL^^ *^ '«""""g 

trated hydrochloric add (trSsly^L^o o"c^ ^ 

gas and stirred cold for I hour and^M « ™„m ^ hyd^gcn chloride 

with chloroform, washing the chTorofo^ wT^" T^S^"- f 

traung gives P^carboxy-^-M^^xyMra^^^^^^^^^ ''^^ 
Citep fi. Preparation of -J-carhoxyatmpamide 

Step C: Preparation of 4-benzothiazol^2-ylatropamid€ 
Step D: Prepara(io7i of 4-henzothhzoU2-vJatvcpic acid 

the resulting precipitate, gives 4-ben2othiazol-2-ylatrifc Tcid^ * " 

EXAMPLE 109. 

EXAMPLE ilO. 

pe«,^d\td^i^r!2l|[| Je'^^i^t'-S^oV^^ ^"^ho"l^^r^ ^ 
there is produced 4-(Vn,ethyIsulfo4;.,;en^uJrzoi^^^^^ 

EXAMPLE 111. 
Tn . ^1 i''^^^f''i''lT'''^'^'^'^-'"^^^^^^ acid 
phenjLtic'addTro^' IxaL'ie gf '1 'l^^^r *'?-'-^y'>-2-^^^^ 

, , EXAMPLE 112. 

percale andC^^JllSat^r^SffoV" l-S^rJ Ikcr'-sLlir/^' ^ 
duccd 4-(5-benzothiaLl-2-yI V2-n,etMsuIfon3p?S^^ " 
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EXAMPLE 113. 
4-( 6-A niinoher.2othhizol-2-yV -J-flmnopheny lace tic acid 
A soluiion of 3.14 g. ((kO\ raoJc, of 4-^6-nitroben20thiazoU2-yl)-3~jauorophenyl- 
acetic acid (from Example 54) in TOO ml. of ethanoJ is reacted with hydrogen ar room 
5 temf>erature and about 40 p.s.i. in the presence of 10 palladium-on-car^on catalyst 

until the theoretical quantity of hydrogen has been consumed. The cataJysi is removed 
by filtration and the filtrate is concentrated to dryness. The residue js crystallized from 
methanol to give 4-(6-aminobenzoihia2oI-2-yI)-3-fluorophenylacetic acid. 

The following are illustrative of techniques for ihc preparation of pharmaceutical 
{Q formulations in accordance with the invention. All pans art bv weight and mesh 
sizes are U.S. standards. 



1 



EXAMPLE 114- 

A mixture of 250 parts of 4-(ben20thia2ol-2-yI )-2-fluorophenylacetic acid and 
25 parts of lactose is granulated with a suitable amount of water, and to this is added 
15 100 parts of maize starch. The mass is passed through a 16-mesh screen. The granules 15 

are dried at a temperature below 60'*C. The dry granules are passed through a 16- 
mesh screen and mixed with 3.8 parts of magnesium stearate. They are then com- 
pressed into tablets suitable for oral administrauon. 

The specific benzoihiazole used in the foregoing example may be replaced by 
20 25, 100, 250, or 500 parts of other benzothiazoles of this invention to produce tablets 20 

suitable for oral administration as an anti-inflammatory, antipjrretic and/or analgesic 
according to the method of this invention. 

EXAMPLE 115. 

A mixture of 50 parts of 4-(benzothiazoI-2-yI)-2-fluorophcnylacctic acid, 3 parts 
25 of the calcium salt of lignin sulphonic acid, and 237 parts of water is bail-milled until 25 
the size of substantially all of the particles of the acid is less than 10 microns. The 
suspension is diluted with a solution containing 3 parts of sodium carboxymethyl- 
cellulose and 0.9 pans of the butyl ester of p-hydroxybenzoic acid in 300 parts of 
water. There is thus obtained an aqueous suspension suitable for oral administration for 
3Q therapeutic purposes. 3Q 

EXAMPLE 116. 

A mixtur e of 2 50 parts of 2- [4-(benzothiazol-2-yl)phenyl J propionic acid, 200 
parts of maize starch and 30 parts of alginic acid is mixed with a sufficient quantity of 
10% aqueous paste of maize starch, and granulated. The granules are dried in a 
35 current of warm air and the dry granules are ien passed through a 16-mesh screen, 35 
mixed with 6 parts of magnesium stearate and compressed into tablet form to obtain 
tablets suitable for oral administration. 

EXAMPLE 117. 

A mixture of 500 parts 4-(benzoihiazol-2-yl)phcnylacetic acid, 60 parts maize 
40 starch and 20 parts of gum acacia is granulated with a sufficient quantity of water. The 40 

mass is passed through a 12-mesh screen and die granules are dried in a current of 
warm air. The dry granules are passed dirough a 16-mcsh screen, mixed with 5 parts 
of magnesium stearate and compressed into tablet form suitable for oral administration. 

EXAMUPLE 118. 

45 (1) Tablets. — 10,000 scored tablets for oral use, each containing 500 mg. of 45 
active ingredient are prepared from the following ingredients: 

g?n. 

4-(benzothia2ol-2-yl)-2-fluorophcnyl acetic acid 5000 

Starch, U.S. P. 350 

Talc, U.S.P. 250 

50 Calcium stearate 35 50 

The powdered phenylacetic acid is granulated with a 4**/ w/v aqueous solution 
of methylcellulose U.S.P. (1500 cps.). To the dried granules is added a mixture of 
the remainder of the ingredients and the final mixture compressed into tablets of 
proper weight 

55 (2) Capsules. — 10,000 two-piece hard gelatine capsules for oral use, each 55 

containing 250 mg. of benzothiazole are prepared from the following tnfrcdients: 



2[4-(ben2oihia2ol-2.yi;.phenylJpropionic acid 7'lnn 
Lactose, b.S.P. ^:>uu 

Starch, U.S.P. 

Talc, U.S.P. 300 
Calcium stearate 25 

rh. ^t.^ FT'^^^t'^ benzothiazole is mixed with the starch-lactose mixnii* followed bv 
die talc and ralcium stearate. ITie final mixture is then encaDswS in „,,,n^ 
n/^H^K " .c^^ining 10, 25, 50. and 100 mg. of bSSSSf ^ X o ore 

^pared by subsutunng 100, 250, 500 and 1000 gm. fo^r 2500 ^ iHe atevffo^t 

(3) Soft elastic capsules.— One-piece soft elastic capsules for oral use each 
S^TnTrL^^^ T °J prepared in the .Lai nZiJ^ by filk d's 

I suspension.--An aqueous suspension for oral use containing in 

^d.elollolrgTnl^d^is?'^"^^^^^^^^^ addTsTreplreS 

Propylparaben, U.S.P, ^"^ 
Saccharin sodium 

Glycerin ™^ 
Tragacanth powder 
Orange oil flavor 

R D. and C. orange dye ^ ? 

Deionizcd water, q.s. to 10,000 ml. 

WHAT WE CLAIM IS:_ 

1. A compound of structural formula: 



-1* 



m which R ,s a hydrogen atom or a C,.., alkyl radical and R. is a hydrogen atom 
or R. and R together represent a methylene or C.... alkyJidene radical; R, is a 
«n.vU,fH a hydroxy, C.., alkoxy. mercapto, C.... alkyldiio C. .. 

d^>Isulhnyl, C, , alkyisulfonyl nitro. amino, di(C..,, alkyl)amino, C,_ alk^noyl- 
am.no, suifamoyj, or sulfo radfcal; R. is a hydrogen or halogen atom or a C,_- alkoxy 
mtro, hydroxy or amino radical; X is a hydrogen or halogen atom or a di(C, ". alkyl V 
am.no, C olkoxy, C, alkylthio, C.., alkylsulfinyl, C.., alkyisulfonyl, nit^^; anJno. 
or C, , alkyl radjcah \ ,s a hydrogen or halogen atom or a di(C,., alkyAamino 
C, alkylamino, or C^.. aUjoxy radical; R. is a carboxy or hvdroxymeihyl radical or 
a radical of formula — COOR, — COOM or - j *au«.ai i.. 



— Coi— R, 



where R is C.. . alkyl U , alkenyl. C,._: cydoaikyl, phenyl, phenyl-(C,.. alkyl), 
(C, . alkoxy ..-vC.., alkyl;, C,.... hydroxyalkyl. or di(C,., alkyl )amino:(C;;. alkyl) 
radical: M is a pharmaceutical y acceptable non-toxic anion; R, is a hydrogen atom or 
a C.., alkyl. phenyl- ( C, :. alkj-l;, phenyl, or C,_: cycloaJkyl radial Ld, R. is a 
hydrogen atom or a C, ., alkyl radical, provided dwt R, is not — COOH or — CONH 
when X, Y, R,, Ry R, and R,.' are all hydrogen. — v-^^tNxi., 
2. A compound as claimed in Claim 1 in which each of R,. and R., is a hydrogen 
or naiogcn atom. '* ^ 



15 
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3. A compound as claimed in CXaim 2 in which R./ is hydrogen or methyl; R« 
is hydrogen; X is a hydrogen or halogen atom or a C, .., alkoxy or C,..i alkyl radical; 
Y is hydrogen, halogen or C, alkoxy; and is — COOH, — COOR or — CONR.R*. 

4. A compoiind as claimed in Qaim 3 in which X and Y are both hydrogen 

5 atoms. , 5 

5. 4-(Ben20thiazol-2-yl)-2-fluorophcnylacedc acid. 

6. 2- [4- (Benzothia2ol-2-yl) phenyl] propionic acid. « » 

7. d-2-'[4~(Ben20ihia2ol-2-yl)phenyl] propionic acid. 

8. 4- ( Benzoihiazol-'2-yl >-3 -fluorophenylacetic acid. 

IQ 9. A method of preparing a compound of structural formula: 10 



in which R^, R,^ X» Y, R^ and R:t are as defined in Qaim 1, that comprises hydro- 
lysing a compound of structural formula: 

15 where R* is — OI when R. is hydrogen and is — CONHa when R. and R*' together ^5 
represent alkylidene. 

10. A method as claimed in Qaim 9 including the further step of reducing the 
product to produce a compound of formula: 



20 where R,', R., R^, Ra, X and Y are as defined in Claim 1. 

11. A method as claimed in Qaim 9 including the further step of esterifying 
the product to produce a compound of formula: 




where R, R«', Rj, R:,, X and Y are as defined in Claim 1. 
25 12. A method as claimed in Claim 9 including the funhcr step of amidating the 25 

product to produce a compound of formula: 

^3 



where R,/, Rj, Ra, R.-., R. , X and Y are as defined in CJaim 1. 

13. A method as claimed in any one of Claims 9 — 12 in which R« is hydrogen 
and each of R-. and R.., which are similar or dissimilar, is a hydrogen or halogen atom. 
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aJkoxy. '^^^^^ hydrogen, halogen or C, 

5 atoms"- "'^'''"^ Cbia, 14 i„ which X and V are both hydrogen 

anH R^' • fl as Claimed in Qaim 9 in which R , R X, Y and R.. are hydrogen ^ 

and R, « fluoro and the product is 4-(benzothiazol-2-yl)-2-fluorophenvlacetic\cid. 
K ^ A method as claimed in Claim 9 in which R... R,' R.., R,' x and Y are 
Mrogen and die produrt is 4-(bcnzoihia2oIyl-2-vl)phen;-lac«ic acid 

fdd - " ^™ ' 2-f4-(benzodiia2ol-2-yl)-phenyl]propionic '° 

sen ind R ITfl.'!'! "'iS'T* S'*''"-^ "^'^'"^^ ^" ^ ^ ' ^ arc hvdro- 

15 Icid. P™''"" " '^-(b'="2°thiazoI-2-yl)-3-fluorophenylacctic 

35 cl«?mnH^.„^*^«?"*^°?Uf'™'*V"'**P «''pP'«"g as acti^■c ingredicm a compound 
Lrri«rad1uva„r^r v"^^^^^^ ' pharmaceatically acceptable 

i„, •'^ composirion as claimed in Qaim 20 in the form of a tablet troche 

l^ri^A/?"''""' °' ""SP"}?'"?. dispersible powder or granules, emuls^^' hl^o; 
.oft^capsulc, syrup, elmr, sterile injectable preparation, suppository, cream, oinmem 

rh^Jih '\ P*'=»™«<^':y»'<=al composition containing as active ingredient 4-(benzo- 
25 ^wf„i:^^^''''t•^ ""L"" ""'^ non-toxic phlrmaceurically acceptable carrier, 

25 adiuvant or veh.de, the composition being in the form of a tablet, troche, lozfenge 

gipsule, syrup, elixir, sterile tniectable preparation, suppository, cream, ointment or 

V> 'Lt of preparing a compound as claimed in claim 1, substantially as 

30 hercmbefore described in any one of Examples 2—113 "»uuiiwuy 

,o a„v'*;nAf TP^^'S* as '.-laimcd in claim 1, when prepared by a mcdiod a^^laimcd 
in any one of claims 9— 19 or an obvious chemical equivalent of such a method, 
i,. h<ri!n»,.f P^V^^^"^} composition as claimed in claim 20 or 22, substantially 
Js hereinbefore described m any one of Examples 1 1-1 118. 
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